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SPECIFICATION 
Title of the Invention 
Interf eron-Inducing Agent 



II. Claims 

An interf eron-inducing agent with an extract of Modified 
Ease Powder as active ingredient. 

III. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention relates to an interf eron-inducing agent. In 
more detail, this invention relates to an interf eron-inducing 
agent with an extract of Modified Ease Powder (Kami Shoyo San) 
as active ingredient. 

[Prior Art] 

Interferon (called INF hereafter) is the most advanced 
cytocaine for clinical applications and has been used as an 
antiviral agent and a carcinostatic agent. Various substances 
have also been known to induce (endogenous) IFN, and such 
substances can also be used as antiviral agent and carcinostatic 
. agent like IFN. 

^Numbers in the margin indicate pagination in the foreign text. 
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Chinese drugs have been widely used for chronic diseases 
because of less side effects, etc., and it has been reported 
that an IFN-inducing action exists in Minor Decoction of 
Bupleurum (Ko Saiko To) among these Chinese drugs [Medicine and 
Pharmacy, 10(2), 687-693 (1983); Speech Abstracts V, 109th 
Annual Meeting, Pharmaceutical Society of Japan, 85 (1989, 
Nagoya) ] . 

[Subject to Be Solved by the Invention] 

The inventors made various studies which should discover a 
new Chinese drug exhibiting an IFN-inducing action superior to 
Minor Decoction of Bupleurum, 

The purpose of this invention consists in providing a new 
Chinese drug exhibiting a superior IFN-inducing action. 
[Means for Solving the Subject] 

The inventors studies various Chinese drugs, consequently, 
they discovered that an extract of Modified Ease Powder (called 
"drug of this invention'' hereafter), which had been used in 
diseases accompanying neural symptoms such as indefinite 
complaint and menopausal disturbance, was a match for the above 
purpose, thus they came to accomplish this invention. 

/2 

The constitution (mass ratio) of Modified Ease Powder in 
this invention is angelica (2.0 - 4.0), peony (2.0 - 4.0), 
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bighead atractylodes rhizome (2.0 - 4.0), poria (2.0 - 4,0), 
bupleurum root (2.0 - 4.0), moutan bark (1.0 - 3.0), pittosporm 
seed (1.0 - 3.0), liquorice (0.5 - 3.0), fresh ginger (0.5 - 
3.0), and peppermint (1.0 - 2.0), more preferably angelica 
(3.0), peony (3.0), bighead atractylodes rhizome (3.0), poria 
(3.0), bupleurum root (3.0), moutan bark (2.0), pittosporm seed 
(2.0), liquorice (1.5 - 2.0), fresh ginger (0.5 - 2.0), and 
peppermint (1.0) . 

In this invention, it is preferable to extract the Modified 
Ease Powder with a solvent and use it as a concentrated or dried 
extract powder. 

The drug of this invention can be produced as follows. 

First, 5-25 times, preferably 8-20 times of extraction 
solvent is added to the Modified Ease Powder, and the mixture is 
commonly heated at 80 - 100°C for 30 min - 2 hr to give an 
extract. The extraction solvent is water, a water-soluble 
organic solvent or their mixed solvent, and ethanol is 
preferable for water-soluble organic solvent. 

Next, the extract is filtered or centrifuged, subsequently 
the drug of this invention is obtained by a common concentrating 
means, e. g., reduced-pressure concentration and, if necessary, 
a common drying means, e. g., reduced-pressure drying, spray 
drying or freeze drying. 
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The drug of this invention obtained as described above can 
also be used as it is, but the drug can also be used by 
formulating it into capsule, granule, fine particle, tablet or 
powder, etc. by adding common medical additives such as 
excipient, disintegrant , etc., e. g., lactose, starch, crystal- 
line cellulose, carboxymethyl cellulose, calcium, silicic anhyd- 
ride, magnesium stearate, etc. according to demand. 

As shown in test examples described later, the drug of this 
invention exhibits a superior INF-inducing effect, has a low 
toxicity and thus can be used as preventive and treating agent 
for viral diseases and cancers. It is used for B-type chronic 
hepatitis as viral disease, and renal cancer, multiple myeloma, 
malignant melanoma, lymphoma and adult T cell leukemia, etc. in 
cancers . 

The dose of drug of this invention is not certain depending 
upon pathosis, age, body weight, etc. of a patient, but it is 
commonly 0.3 - 10 g per day as dry extract powder for adult in 
single dose or 2 - 3 divided doses by oral administration. 

[Working Effect of the Invention] 

The drug of this invention has an IFN-inducing action 
superior to Minor Decoction of Bupleurum (see Test Examples 1 
and 2) . 
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Moreover, it was confirmed that the above action is not a 
direct action of the drug and is based on an (endogenous) IFN- 
inducing action from the fact that rabbit against mouse IFN-a/p 
antibodies coexist in a specimen and their activities are 
neutralized in the INF activity determination in Test Examples 1 
and 2. 

Furthermore, the toxicity of drug of this invention is low 
(see Test Example 3) . 

Accordingly, the drug of this invention can be used 
effectively and safely in the prevention and treatment of viral 
diseases and cancers as a superior IFN-inducing agent. 

Pharmocological tests relating to the drug of this 
invention will be described below. 

[Test Example 1] 

Determination of IFN activity caused by IFN-inducing action 
(in vitro ) 

(1) Specimen 

A dry extract of Modified Ease Powder of Actual Example 1 
(drug of this invention) and a dry extract of Minor Decoction of 
Bupleurum of Comparison Example 1 (control drug) . 

(2) Test method 

Splenic cells were collected from a C3H/He female mouse (8 
weeks old) , and then a 2 x lO'' cells/mL splenic cell suspension 
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was prepared in an RPMI-1640 medium (made by Nissui 
Pharmaceutical Co.) containing 10 (W/V) % of a bovine fetus serum 
(NU-Serum, made by Collavolative Research Inc.). 0.5 mL of the 
above medium containing 200 |ig/mL of specimen was added to 0.5 mL 
of this cell suspension, cultured at 37°C for 24 hr with a 24- 
well culture plate (Falcon 3047, made by Becton Dickinson Inc.), 
then the culture supernatant was taken as supernatant and 
supplied for the determination of IFN activity. 

The determination of IFN activity caused by the IFN- 
inducing action is made by a 50% cell denaturation effect 
preventing method using mouse L929 cells (Science of Interferon^ 
13, edited by 

Shigeyasu Kobayashi, Kodansha) . 

/3 

First, 4 X lOVwell of L929 cells were preliminarily 
cultured in 100 \xL of an MEM medium (made by Nissui 
Pharmaceutical Co., Ltd.) containing 5 (W/V) % NU-Serum overnight 
to form a single layer in a 96-well plate (Falcon 3072, made by 
Becton Dickinson Inc.), the sample solution for IFN activity 
determination obtained in the above (1) was by stepwise dilution 
twice in the MEM medium) containing 5 (W/V) % NU-Serum, cultured 
at 37°C overnight, and then Vesicularstomatitis virus (Livestock 
Sanitary Laboratory) was added to L929 cells as virus for 
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attack. After it was cultured at 37°C overnight, the IFN activity 
caused by the IFN-inducing action of specimen was determined 
with prevention percentage of cell denaturation effect of said 
L929cells as index. 

The unit of IFN activity was expressed as the reciprocal of 
dilution representing 50% of the cell denaturation effect in 
case of no addition of specimen (IFN-nontreated cells) in the 
above test. 

The IFN activity was expressed by testing a standard IFN 
(made by Lee Biomolecular Research Laboratories Inc.) at the 
same time and correcting it to IFN international unit (IU)/mL). 

(3) Test results 

The test result is shown in Table 1 together with result of 
Test Example 2 (in vivo) . 
[Test Example 2] 

Determination of IFN activity caused by IFN-inducing action 
(in vivo ) 

(1) Specimen 

Same as Test Example 1. 

(2) Test method 

0.2 mL of a phosphate buffer solution of specimen (100 
mg/kg) was administrated into the abdominal cavity of C3H/He 
female mice (8 weeks old, 3 in a group), total blood collection 
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from the mice individually 14 hr after the administration, and 
the serum was supplied for INF activity determination. 

The determination of INF activity caused by IFN-inducing 
action was similarly made as Test Example 1. 
(3) Test result 

The test result is shown in Table 1. 



Table 1 





IFN Activity (lU/mL) 


In vitro 


In vivo (n = 3) 
(mean ± S . D. ) 


Modified Ease Powder 


34 


120 ± 39 


Minor Decoction of Bupleurum 


29 


64 ± 21 



[Test Example 3] 
Acute toxicity test : 

(1) Specimen and test method 

The dry extract powder of said Modified Ease Powder of 
Actual Example was suspended in a 0.5 (W/V) aqueous solution of 
sodium carboxymethyl cellulose (concentration 1,000 mg/raL) , and 
then orally administrated to ddY male mice (6 weeks old, body 
weight 26 - 29 g, 10 in a group) (10 g/kg each), and the number 
of death until 2 weeks after the administration was observed. 

(2) Test result 
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No any death example was found until 2 weeks after the 
administration, and the LD50 value of dry extract powder of said 
Modified Ease Powder was > 10 g/kg each. 

Accordingly, the drug of this invention has extremely low 
toxicity. 

[Actual Examples] 

Next, this invention will be illustrated by giving actual 
examples and comparison example. 
[Actual Example 1] 

Dry extract powder of Minor Decoction of Bupleurum : 
220 L of water was added to a mixed crude drug comprising 
3.0 kg each of angelica, peony, bighead atractylodes rhizome, 
poria, bupleurum root, 2.0 kg each of moutan bark, pittosporm 
seed, 1.5 kg of liquorice, 0.5 kg of fresh ginger and 1.0 kg of 
peppermint and extracted by^ heating at about 100°C for 1 hr. The 
extract was filtered, the filtrate was concentrated to about 20 
L under reduced pressure, then spray dried to obtain 4 . 1 kg of a 
dry extract powder of Modified Ease Powder, 
[Actual Example 2] 

Extract fine granule of Modified Ease Powder : 
( Formula) 

Composition Mixing amount 

Base (dry extract of Actual Example 1) 4.10 pt 
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Lactose 0.14 pt 

Corn starch 1.30 pt 

/I 

Silicic anhydride 0.37 pt 

Magnesium stearate 0.09 pt 

("pt" is an abbreviation of ''part by weight", translator) 

(Operation) 

The above ingredients were fully mixed, this mixture was 
made into a plate-like matter by a compression molding machine, 
then made into crushed granules by an oscillator and screened to 
whole grains to obtain an extract fine granule of Modified Ease 
Powder containing 683 mg of base in 1 g. 
[Actual Example 3] ' 

Extract tablet of Modified Ease Powder : 
( Formula) 

Composition Mixing amount 

Base (dry extract of Actual Example 1) 3. 00 pt 

Lactose 1-00 pt 

Corn starch 0.50 pt 

Synthetic aluminum silicate 0.20 pt 

Calcium carboxymethyl cellulose 0.25 pt 

Magnesium stearate 0.05 pt 

(Operation) 



The above ingredients were fully mixed, this mixture was 
tabletted into 300 mg per tablet to obtain a tablet of Modified 
Ease Powder containing 180 mg of base in 1 tablet. 

[Actual Example 4] 

Extract tablet of Modified Ease Powder : 
(Formula) 

Composition Mixing amount 

Base (dry extract of Actual Example 1) 3.34 pt 

Synthetic aluminum silicate 0.18 pt 

Magnesium stearate 0.08 pt 

(Operation) 

The above ingredients were fully mixed, 360 mg of this 
mixture was filled into each capsule to obtain an extract 
capsule of Modified Ease Powder containing 334 mg of base in 1 
capsule . 

[Comparison Example 1] 

Dry Extract powder of Minor Decoction of Bupleurum : 
240 L of water was added to a mixed crude drug comprising 
7.0 kg of bupleurum root, 5.0 kg of pinellia tuber, 3.0 kg each 
of Scutellaria root, Chinese-date, ginseng, 2.0 kg of liquorice 
and 1.0 kg of fresh ginger and extracted by heating at about 
lOO^C for 1 hr. The extract was filtered, the filtrate was 
concentrated to about 30 L under reduced pressure and then spray 
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dried to obtain 4.1 kg of a dry extract powder of Minor 
Decoction of Bupleurum, 
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